aqutromotive 
engineering 


Aerodynamirs 


Innovations tend speed and precision to wind tunnel 
tests. 
JL70-3-62 704535 
Daytona’s wind-tunnel-proved design is confirmed 
by race wins. 
JL70-5-52 704559 
Large negative normal load factors occur during 
aerobatic maneuvers. 
JL70-7-28 704576 
Data from wind tunnel tests on airplanes lay down 
guides for designing auto hood scoops. Primary 
benefits accrue above 100 mph. Gain there is 1%, 
rises rapidly with speed. 
JL70-9-48 704603 


Aerospace production 


Soviet aerospace manufacturing technology is gen- 
erally as advanced as that in West, and is ahead in 
certain fields, 
JL70-3-56 704534 
Unique production problems encountered in devel- 
opment of NERVA space engine. 
JL70-10-22 704606 


Agricultural machinery 


Prototype of integral flexible chisel plow illustrates 
advantages of single-lever hydraulic control system 
for integral flexible implements used on farm trac- 
tors. 
JL70-1-62 704505 
Hydrostatically powered auxiliary front-wheel 
drive helps raise farm tractor output. 
JL70-2-27 704513 
Aircraft 
see: 

Business aircraft 

Helicopters 

STOL aircraft 

Supersonic transports 


Aircraft design 

Large negative normal load factors occur during 
aerobatic maneuvers. 
JL70-7-28 704576 


Aircraft equipment 
Electronic technology is catching up with the con- 
cept of broadcasting radar scope images via tele- 
vision. But obstacles remain, notably adverse opin- 
ion of some pilots. 


JL70-2-38 704515 
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By having the latest developments in hydraulic sys- 
tems design, the Boeing 747 becomes the first com- 
mercial airliner with fully powered flight controls 
without manual reversion. 
JL70-4-54 704545 
Monopropellant turbopumps can back up hydraulic 
power supplies. 
JL70-6-46 704570 


Aircraft instruments 


Simple electromechanical computer can deliver re- 
liable predictions of flight time remaining because it 
constantly monitors fuel density, working only in 
units of mass. 
JL70-7-48 704582 
Usable net thrust of any jet or rocket engine can be 
calculated from some constants, known functions, 
and a few measured pressures. Instrument displays 
force in pounds and percent. 
JL70-11-21 704612 


Aircraft operation/aircraft performance 


Safer air taxi operation is goal of new airworthi- 
ness standards for small aircraft. 
JL70-1-59 704504 
Large negative normal load factors occur during 
aerobatic maneuvers. 
JL70-7-28 704576 


Aircraft safety 


Safer air taxi operation is goal of new airworthi- 
ness standards for small aircraft, 
JL70-1-59 704504 


Aircraft seats 


Basic seat structure modified as needed by adding 
appropriate parts helps to solve the problem of 
low-production volume for one manufacturer of gen- 
eral aviation aircraft. 


JL70-12-32 704620 


Aircraft structures 


Large negative normal load factors occur during 
aerobatic maneuvers, 
JL70-7-28 704576 


Air inlets 

Data from wind tunnel tests on airplanes lay down 
guides for designing auto hood scoops. Primary 
benefits accrue above 100 mph. Gain there is 1%, 
rises rapidly with speed. 
JL70-9-48 704603 
Airline operations 

see also: 


Air traffic control 


Jumbo jets bring crisis in ground access to air- 
ports, 
JL70-1-40 704501 
Present fuel hydrants can’t meet demands of thirsty 
jumbo jets. 
JL70-5-60 704561 
Air pollution 
see also: 

Diesel smoke 

Exhaust gases 


Auto emissions 
JL70-3-20 


reduced 
704523 


must be drastically 


California Air Resources Board adopts tight emis- 
sion standards for 1975 cars sold in California, 
JL70-3-28 704524 


Advanced automotive power systems program will 
deliver two virtually nonpolluting automobile en- 
gines by 1975. 
JL70-12-40 704619 
Taking another look before we take the lead out of 
gasoline. 


JL70-12-24 704621 


Airports 

Carelessly planned STOLports will strangle them- 
selves. 
JL70-3-33 704525 
Individuals, as well as organizations, can speak in 
behalf of general aviation concerning design of air- 
port systems, 
JL70-6-29 704564 
The Mayor’s Task Force on Noise Control has de- 
veloped a series of recommendations for effective 
action against the many sources of New York City 
noise, among which truck and aircraft noise—as 
discussed here—plays a prominent part. 


JL70-8-27 704587 


Air terminals 


Jumbo jets bring crisis in ground access to airports. 
JL70-1-40. 704501 


Air traffic control 

Compound helicopter and STOL airplane are be- 
ing considered for high-volume short-haul trans- 
portation. 
JL70-4-28 704537 


Airworthiness requirements 


Safer air taxi operation is goal of new airworthi- 
ness standards for small aircraft, 


JL70-1-59 704504 


Automotive Engineering, December 1970 





aqutromotive 
engineering 


Aerodynamirs 


Innovations tend speed and precision to wind tunnel 
tests. 
JL70-3-62 704535 
Daytona’s wind-tunnel-proved design is confirmed 
by race wins. 
JL70-5-52 704559 
Large negative normal load factors occur during 
aerobatic maneuvers. 
JL70-7-28 704576 
Data from wind tunnel tests on airplanes lay down 
guides for designing auto hood scoops. Primary 
benefits accrue above 100 mph. Gain there is 1%, 
rises rapidly with speed. 
JL70-9-48 704603 


Aerospace production 


Soviet aerospace manufacturing technology is gen- 
erally as advanced as that in West, and is ahead in 
certain fields, 
JL70-3-56 704534 
Unique production problems encountered in devel- 
opment of NERVA space engine. 
JL70-10-22 704606 


Agricultural machinery 


Prototype of integral flexible chisel plow illustrates 
advantages of single-lever hydraulic control system 
for integral flexible implements used on farm trac- 
tors. 
JL70-1-62 704505 
Hydrostatically powered auxiliary front-wheel 
drive helps raise farm tractor output. 
JL70-2-27 704513 
Aircraft 
see: 

Business aircraft 

Helicopters 

STOL aircraft 

Supersonic transports 


Aircraft design 

Large negative normal load factors occur during 
aerobatic maneuvers. 
JL70-7-28 704576 


Aircraft equipment 
Electronic technology is catching up with the con- 
cept of broadcasting radar scope images via tele- 
vision. But obstacles remain, notably adverse opin- 
ion of some pilots. 


JL70-2-38 704515 


80 


1970 INDEX—Volume 78 


SUBJECT INDEX 
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Alloy steels 


Alternative carburizing steels with reduced nickel 
are listed. 
JL70-3-50 704532 


Aluminum alloys 


Copper and aluminum alloy rotors cut brake oper- 
ating temperatures, 
JL70-5-48 704558 
Chromium-copper brake drums run cooler than 
aluminum 356 and cast iron units in inertial dyna- 
mometer tests, 
JL70-6-21 704562 
Aluminum powder-metal alloys offer the advantages 
of powder metals without diminishing typical alu- 
minum strength, corrosion resistance, and machin- 
ability properties. 


JL70-6-40 704568 


Porsche 12-cyl race engine has a central drive gear. 
Lightweight alloys are widely used in both engine 
and frame. 
JL70-8-46 704593 
Closed-die forming process brings use of superplas- 
tic alloys closer. 
JL70-9-44 704601 


Aluminum engines 

American mini cars, Vega, Pinto, Gremlin debut— 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 704610 


Antifreeze 


New method uses gas-liquid chromatography to 
analyze organic components, including adulterants 
and impurities, in new or used antifreeze. Procedure 
is rapid and accurate, 
JL70-8-49 704594 
Antiskid devices 

Emission and safety standards are redirecting 
trends in European passenger cars. 
JL70-2-15 704512 
American mini cars, Vega, Pinto, Gremlin debut— 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 704610 
Apollo project 

Hydrophobic-hydrophilic zero-gravity hydrogen 
separator developed for use with spacecraft life- 
support systems proved successful on Apollo I1- 
JL70-1-74 704509 


Starting in 1971, four Apollo flights will carry a 
2-man roving vehicle which will enable the astro- 
nauts to explore farther and faster than on foot. At 
the invitation of NASA, four contractors sub- 
mitted proposals, described in this article 
JL70-5-21 704551 
Environmental control system of Apollo spacecraft 
worked satisfactorily thanks to redesigned hard- 
ware. 

JL70-5-42 704556 


Automotive diagnosis 

Diagnosing engine trouble takes instrumentation 
and sharp eyes. 
JL70-8-38 704591 


Automotive trim 

Simple puncture test points up benefits of integral- 
skin foams. 
JL70-4-66 704549 
Little planes, growing up, start wearing big brother’s 
equipment. 


JL70-6-38 704567 





Monopropellant turbopumps can back up hydrau- 
lic power supplies. 
JL70-6-38 704570 
Aviation fuels 

see: 


Jet fuels 
B 


Batteries 


Optimists contend electric car deserves completely 
fresh start. 
JL 70-4-33 704538 
Ni-Cd batteries need regular maintenance of elec- 
trolyte and connections. Just as important, they 
must be kept from overheating: a few charge cycles 
at 160 F will kill them. 
JL70-7-54 704585 
Mercedes-Benz research vehicle OE 302—a hy- 
brid diesel-electric bus—is being developed to oper- 
ate on batteries in city and on diesel-generator unit 
in outskirts. 


JL70-8-42 704592 


American mini cars, Vega, Pinto, Gremlin debut— 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 704610 
Advanced automotive power systems program will 
deliver two virtually nonpolluting automobile en- 
gines by 1975. 
JL70-12-40 704619 


Beryllium alloys 


Probabilistic techniques provide 
ability for NERVA rocket engine. 
JL70-9-35 


required reli- 
704598 


Boats 
see: 


Marine engines 


Bodies 


American mini cars, Vega, Pinto, Gremlin debut— 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 704610 
Possible increase in power-weight ratio and per- 
mitted weights are already influencing British 
commercial vehicle design. 
JL70-12-16 704618 


Bolts 


Judging bolt tension by measuring nut torque can 
be tricky because friction absorbs most of the 
tightening energy. 
JL70-4-68 704550 
Bonding 
see also: 

Welding 


Soviet aerospace manufacturing technology is 
generally as advanced as that in West, and is ahead 
in certain fields. 


JL70-3-56 704534 


Brakes 
see also: 

Disc brakes 
Brakes make fine dynamometer for very-low-speed 
axles. 
JL70-5-46 704557 
Chromium-copper brake drums run cooler than 
aluminum 356 and cast iron units in inertial dyna- 
mometer tests. 


JL70-6-21 704562 








Corrosion cuts burst rating of hydraulic brake 
lines. 

JL70-7-50 704583 
Possible increase in power-weight ratio and per- 
mitted weights are already influencing British 
commercial vehicle design. 
JL70-12-16 704618 


Brayton cycle 

Advanced automotive power systems program will 
deliver two virtually nonpolluting automobile 
engines by 1975. 


JL70-12-40 704619 


Bus design 

Mercedes-Benz research vehicle OE 302—a hybrid 
diesel-electric bus—is being developed to operate on 
batteries in city and on diesel-generator unit in 
outskirts. 
JL70-8-42 704592 
Cross-over mirror standards needed for school 
buses. 
JL70-12-39 704624 


Business aircraft 

Individuals, as well as organizations, can speak in 
behalf of general aviation concerning design of air- 
port systems. 
JL70-6-29 704564 
Little planes, growing up, start wearing big brother's 
equipment. 
JL70-6-38 704566 
Business flying sets record in 1969. 
JL70-9-52 704604 


Bus operation/bus performance 


Survey in Minneapolis-St. Paul shows public wants 
better bus service but is not willing to pay for it. 
JL70-9-25 704595 


Cc 


Carburetors /carburetion 


Problems afflicting chain saw diaphragm carburet- 
ors at idle and deceleration are amenable to sim- 
ple cures. 
JL70-7-52 704584 
Data from wind tunnel tests on airplanes lay down 
guides for designing auto hood scoops. Primary 
benefits accrue above 100 mph. Gain there is 1%, 
rises rapidly with speed. 
JL70-9-48 704603 


Case hardening 


Alternative carburizing steels with reduced nickel 
are listed. 
JL70-3-50 704532 
Casting 
see also: 

Continuous casting 


Water-soluble cores can provide oil cooling pas- 
sages in diesel piston crowns. 
JL70-1-68 704508 
Material properties improve when steel is contin- 
uously cast. 
JL70-3-43 704529 


Cast iron 


Chromium-copper brake drums run cooler than 
aluminum 356 and cast iron units in inertial dyna- 
mometer tests. 


JL70-6-21 704562 
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Chain saws 


Problems affiicting chain saw diaphragm carburet- 
ors at idle and deceleration are amenable to simple 
cures. 

JL70-7-52 704584 


Chemical milling 
Soviet aerospace manufacturing technology is 
generally as advanced as that in West, and is ahead 
in certain fields. 


JL70-3-56 704534 


Chromatography 

New method uses gas-liquid chromatography to 
analyze organic components, including adulterants 
and impurities, in new or used antifreeze. Proce- 
dure is rapid and accurate. 
JL70-8-49 

Coating 

see: 


Finishing / finishes 


704594 


Cold weather operation 
Snow mobility design tolerates no compromise 
with environment. 


JL70-9-46 704602 


Combustion 
see also: 

Knock 

Preignition 

Surface ignition 
Color movies help engineers see what goes on in 
diesel chamber during combustion process. 
JL70-1-52 704503 
Cyclic dispersion of spark-ignition engines can now 
be measured by a simple electronic gating and 
counting unit. 
JL70-3-34 704526 
Organo-metallic oil additives linked to surface 
ignition. 
JL70-7-36 704578 
Lab tests show electric field might help reduce 
engine knock. 
JL70-11-24 704613 


Composite materials 
see: 
Filament reinforced composites 


Compound engines 


Steam engines again? Yes 
proach. 
JL70-10-37 


but with a new ap- 


704609 


Computer applications 


Computer controls increase traffic through tunnel. 
JL70-2-50 704520 


Simple electromechanical computer can deliver 
reliable predictions of flight time remaining be- 
cause it constantly monitors fuel density, working 
only in units of mass. 
JL70-7-48 704582 


Computer simulation 


Copper and aluminum alloy rotors cut brake op- 
erating temperatures. 
JL70-5-48 704558 


Construction equipment operation 


Though diesel powered construction equipment 
contributes little to total air pollution, earthmoving 
equipment is confronted by tightening smoke 
level regulations. 
JL70-5-35 704553 
Contamination 
see: 

Air pollution 











Continuous casting 


Liability for product defects extends to engineer- 
ing design. 
JL70-6-35 704566 


Control system 


see: 
Air traffic control 
Flight control 
Fuel control 
Hydraulic control 
Turbine engine control 


Cooling 
see: 
Engine cooling 


Copper alloys 
Copper and aluminum alloy rotors cut brake op- 
erating temperatures. 
JL70-5-48 704558 
Chromium-copper brake drums run cooler than 
aluminum 356 and cast iron units in inertial dyna- 
mometer tests. 
JL70-6-21 


Corrosion 


704562 


Corrosion cuts burst rating of hydraulic brake 
lines. 
JL70-7-50 704583 


Corrosion prevention 


Environmental control system of Apollo space- 
craft worked satisfactorily thanks to redesigned 
hardware. 
JL70-5-42 704556 
Cost analysis 
Incremental model 
sign. 

JL70-2-48 


profit helps determine de- 


704519 


Crankcase oils 

Organo-metallic oil additives linked to surface ig- 
nition. 
JL70-7-36 704578 
High-temperature performance, wear protection, 
and deposit control will be of increased impor- 
tance for‘engine oils of the near future. 
JL70-12-23 704623 


Crash research 


Contoured rigid-foam support proved best head 
protection for guinea pigs exposed to high deceler- 
ation. 


JL70-1-47 704502 


Impact tests show restraining force of legs might 
be used to reduce crash effects. . ; 
JL70-2-32 


704514 


Light-weight plastic infant safety carrier developed 
by General Motors protects its small charge dur- 
ing normal driving, sudden stops, and many vehi- 
cle impact conditions. 
JL70-4-40 704540 
Tests with skulls and knee caps indicate that ob- 
jects smaller than | sq in. pierce rather than crush. 
Data should help in designing trauma-indicating 
body forms. 
JL70-5-32 704552 
High-performance bucket and bench seat designs 
have been developed and specific recommendations 
for a safety seat have been formulated. 
JL70-6-24 704563 
Fractures of a frontal skull bone and a typical fa- 
cial bone are being duplicated by means of special 
headforms, which are impacted against suitable 
surfaces in a drop test facility. 


JL70-7-32 704577 





| JL70-6-35 


—— 


The breakaway principle and crash cushions are 
just two of the ways being used to reduce hazards 
of highway obstacles. 
JL70-12-38 704626 


Cylinder liners 

Special cork honing stick gives clean burr-free 
finish to diesel cylinder bores and also allows 
closer control of finish in production. 


JL70-4-46 704543 


Design 
see also: 


Aircraft design 

Bus design 

Engine design 

Passenger car design 

Truck design 
Liability for product defects extends to engineering 
design. 
704566 


Dies 

Some machining still best for molded composite 

materials for lightweight jet engine. 
’ 


JL70-1-66 704507 


Diesel engines 
see also: 


Dual fuel engines 
Two stroke cycle engines 
Variable compression engines 


Color movies help engineers see what goes on in 
diesel chamber during combustion process. 
JL70-1-52 704503 
Electronic analyzer spots diesel injection defects. 
JL70-2-40 704516 


Two-ring piston for diesel engines proves success- 
ful in lab and road tests. First application is on Cat- 
erpillar 1100 truck engine. 
JL70-4-44 704542 
Possible increase in power-weight ratio and per- 
mitted weights are already influencing British 
commercial vehicle design. 
JL70-12-16 704618 


Diesel fuels 

Changes are proposed to make diesel fuel specifi- 
cations meet the present-day needs of users. The 
usefulness of smoke suppressant additives is 
questioned. 
JL70-11-34 704616 


Diesel smoke 


Though diesel powered construction equipment 
contributes little to total air pollution, earthmov- 
ing equipment is confronted by tightening smoke 
level regulations. 
JL70-5-35 704553 
Changes are proposed to make diesel fuel speci- 
fications meet the present-day needs of users’ The 
usefulness of smoke suppressant additives is ques- 
tioned. 


JL70-11-34 704616 


Disc brakes 

Emission and safety standards are redirecting 
trends in European passenger cars. 
JL70-2-15 704512 
Copper and aluminum alloy rotors cut brake op- 
erating temperatures. 
JL70-5-48 704558 


Automotive Engineering, December 1970 











Doors 


Door trim panels, lamp housings—new polypropyl- 
ene applications. 
JL70-3-38 704527 


Driver behavior 


Impact tests show restraining force of legs might 
be used to reduce crash effects. 
JL70-2-32 704514 
Let’s stem auto deaths with a campaign for life. 
JL70-8-32 704588 


Dual fuel engines 

Use of natural gas in dual-fuel engines reduces ex- 
haust emissions below all existing emissions stan- 
dards. 
JL70-6-31 704565 
Ductile iron 

see: 


Nodular iron 


Dynamometers 


Brakes make fine dynamometer for very-low- 
speed axles. 
JL70-5-46 704557 
Chromium-copper brake drums run cooler than 
aluminum 356 and cast iron units in inertial dy- 
namometer tests. 


JL70-6-21 704562 


‘Economic conditions 


Japan—economic force to reckon with. 
JL70-7-26 


Education 


Increasing use of case method gives students real 
experience in solving engineering problems. 
JL70-3-53 704533 
Elastomers 
see also: 

Rubber /synthetic rubber 


Simple puncture test points up benefits of integral- 
skin foams. 
JL70-4-66 704549 
No longer limited to secondary use for isolators, 
rubber is becoming more popular as the main spring 
element. Inherent damping and variable spring 
rates offer advantages. 
JL70-12-34 704625 


Electric equipment /electronic 


Electronic analyzer spots diesel injection defects 
JL70-2-40 704516 


Lab tests show electric field might help reduce en- 
gine knock. 
JL70-11-24 704613 


Electric propulsion 


Starting in 1971, four Apollo flights will carry a 2- 
man roving vehicle which will enable the astro- 
nauts to explore farther and faster than on foot. 
At the invitation of NASA, four contractors sub- 
mitted proposals, described in this article. 
JL70-5-21 704551 


Electric vehicles 


California Air Resources Board adopts tight emis- 
sion standards for 1975 cars sold in California. 
JL70-3-28 704524 


Optimists contend electric car deserves completely 
fresh start. 


JL70-4-33 704538 





Votume 78, Number 12 





Mercedes-Benz research vehicle OE 302—a hybrid 
diesel-electric bus—is being developed to operate on 
batteries in city and on diesel-generator unit in 
outskirts. 
JL70-8-42 704592 
Advanced automotive power systems program will 
deliver two virtually nonpolluting automobile en- 
gines by 1975. 
JL70-12-40 704619 


Electrochemical machining 


American mini cars, Vega, Pinto, Gremlin debut— 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 704610 


Electrodischarge machining 


Soviet aerospace manufacturing technology is 
generally as advanced as that in West, and is 
ahead in certain fields. ° 

JL70-3-56 704534 


Electron beams 

Soviet aerospace manufacturing technology is gen- 
erally as advanced as that in West, and is ahead in 
certain fields. 
JL70-3-56 704534 


Electron microscopy 

Special cork honing stick gives clean burr-free 
finish to diesel cylinder bores and also allows closer 
control of finish in production. 
JL70-4-46 704543 
Engine cooling 

Water-soluble cores can provide oil cooling pas- 
sages in diesel piston crowns. 
JL70-1-68 704508 
Highly developed motorcycle racing engines agree 
remarkably well with theoretical predictions of 
increased power when displacement is divided 
among more and smaller cylinders. 
JL70-5-39 704555 
Engine deposits 

Switch to unleaded fuel offers benefits, poses prob- 
lems. 


JL70-8-17 704586 


High-temperature performance, wear protection, 
and deposit control will be of increased importance 
for engine oils of the near future. 
JL70-12-23 


704623 


Engine design 

Highly developed motorcycle racing engines agree 
remarkably well with theoretical predictions of 
increased power when displacement is divided 
among more and smaller cylinders. 


JL70-5-39 704555 


Engineers 
see also: 
Education 


Increasing use of case method gives students real 
experience in solving engineering problems. 
JL70-3-53 704533 
Liability for product defects extends to engineer- 
ing design. 
JL70-6-35 704566 
Problems, challenges, and opportunities of the ’70’s. 
JL70-9-32 704597 


Engineer and society—new challenges—new re- 
sponsibilities. 


JL70-1 1-28 704614 


Engine oils 
see: 
Crankcase oils 





Engines 

see also: 
Aluminum engines 
Compound engines 
Diesel engines 
Dual fuel engines 
External combustion engines 
Gas engines 
Gasoline engines 
Industrial engines 
Marine engines 
Racing engines 
Rocket engines 
Small engines 
Spark ignition engines 
Steam engines 
Stirling cycle engines 
Turbine engines 
Turboshaft engines 
Two stroke cycle engines 

. Wankel rotating combustion engines 


Lab tests show three practical ways to reduce en- 
gine noise: shield noise sources, isolate them, and 
build in smoother operation. Experiments show 
they work. 
JL70-4-20 704536 
Better 
power. 
JL70-7-18 


breathing improves two-stroke engine 


704574 


Environment 

Problems, challenges, and opportunities of the 
°70's. 
JL70-9-32 
Exhaust gases 


704597 


Knock cuts exhaust hydrocarbons but boosts ni- 
tric oxide levels. 
JL70-2-52 704521 
Auto emissions must be drastically reduced. 
JL70-3-20 704523 
California Air Resources Board adopts tight emis- 
sion standards for 1975 cars sold in California. 
JL70-3-28 704524 


Use of natural gas in dual-fuel engines reduces ex- 
haust emissions below all existing emissions stan- 
dards. 
JL70-6-31 704565 
Emission control kits now available for pre-1966 
cars cut some pollutants by over fifty percent. 
JL70-8-36 704590 


Exhaust systems 


Though diesel powered construction equipment 
contributes little to total air pollution, earthmov- 
ing equipment is confronted by tightening smoke 
level regulations. 
JL70-5-35 704553 
Better two-stroke engine 
power. 

JL70-7-18 


breathing improves 


704574 


Switch to unleaded fuel offers benefits, 
problems. 


JL70-8-17 


poses 


704586 


American mini cars, Vega, Pinto, Gremlin debut— 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 


External combustion engines 


704610 


Steam engines again? Yes—but with a new ap- 
proach. 
JL70-10-37 


Extrusion 


704609 


Soviet aerospace manufacturing technology is 
generally as advanced as that in West, and is ahead 
in certain fields. 


JL70-3-56 704534 








Fasteners 
see: 

Bolts 
Fatigue 
Fast tests adequately predict fatigue life of tita- 
nium on SST. 
JL70-5-37 704554 
Peening, grinding, and other treatments of welds 
raise their fatigue strength, particularly in high 
cycle region. 
JL70-7-39 704579 


Filament reinforced composites 


Some machining still best for molded composite 
materials for lightweight jet engine. 
JL70-1-66 704507 


Finishing / finishes 

Special cork honing stick gives clean burr-free 
finish to diesel cylinder bores and also allows 
closer control of finish in production. 


JL70-4-46 704543 


Flight control 


By having the latest developments in hydraulic sys- 
tems design, the Boeing 747 becomes the first com- 
mercial airliner with fully powered flight con- 
trols without manual reversion. 
JL70-4-54 704545 


Flight testing 


Large negative normal load factors occur during 
aerobatic maneuvers. 
JL70-7-28 


Forging 


704576 


Soviet aerospace manufacturing technology is 
generally as advanced as that in West, and is ahead 
in certain fields. 
JL70-3-56 

Four wheel drive 


Starting in 1971, four Apollo flights will carry a 
2-man roving vehicle which will enable the astro- 
nauts to explore farther and faster than on foot. 
At the invitation of NASA, four contractors sub- 
mitted proposals, described in this article. 
JL70-5-21 


704534 


704551 


Frames 

Porsche 12-cyl race engine has a central drive gear. 
Lightweight alloys are widely used in both engine 
and frame. 


JL70-8-46 704593 


Friction 

Judging bolt tension by measuring nut torque can 
be tricky because friction absorbs most of the 
tightening energy. 
JL70-4-68 704550 
SAE Tire Committee studies effect of tire wear on 
wet pavement traction. 
JL70-7-44 704581 
Front wheel drive 

Emission and safety standards are redirecting 
trends in European passenger cars. 
JL70-2-15 704512 
Hydrostatically powered auxiliary front-wheel 
drive helps raise farm tractor output. 


JL70-2-27 704513 


Fuel additives 

Color movies help engineers see what goes on in 
diesel chamber during combustion process. 
JL70-1-52 704503 
Dilution restores lubricity to hydrotreated jet 


fuels. 


JL70-4-42 704541 
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Switch to unleaded fuel offers benefits, poses prob- 
lems. 
JL70-8-17 704586 
Changes are proposed to make diesel fuel specifi- 
cations meet the present-day needs of users. The 
usefulness of smoke suppressant additives is ques- 
tioned. 
JL70-11-34 704616 
Taking another look before we take the lead out of 
gasoline 
JL70-12-24 704621 


Fuel control 


Simple electromechanical computer can deliver 
reliable predictions of flight time remaining be- 
cause it constantly monitors fuel density, working 
only in units of mass. 
JL70-7-48 704582 


Fuel injection 

Emission and safety standards are redirecting 
trends in European passenger cars. 
JL70-2-15 704512 
Electronic analyzer spots diesel injection defects. 
JL70-2-40 704516 


Fuels 

see: 
Diesel fuels 
Gasoline 
Jet fuels 


Fuel systems 
see also: 


Carburetors /carburetion 

Fuel injection 
Direct connection between turbine and fuel pump 
eliminates weight and frontal area of reduction 
gears but trouble comes with low efficiency at 
startup and maximum power. 
JL70-4-56 704546 
Simple electromechanica! computer can deliver 
reliable predictions of flight time remaining be- 
cause it constantly monitors fuel density, working 
only in units of mass. 


JL70-7-48 704582 


G 


Gas engines 

Use of natural gas in dual-fuel engines reduces exhaust 
emissions below all existing emissions standards, 
JL70-6-31 704565 


Gasoline 
Taking another look before we take the lead out 


of gasoline. 


JL70-12-24 704621 


Gasoline engines 


California Air Resources Board adopts tight emis- 
sion standards for 1975 cars sold in California. 
JL70-3-28 704524 


Porsche 12-cyl race engine has a central drive gear. 
Lightweight alloys are widely used in both engine 
and frame. 
JL70-8-46 704593 
American Mini cars, Vega, Pinto, Gremlin debut— 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 704610 


Glass 
Innovations lend speed and precision to wind 


tunnel tests. 


JL70-3-62 704535 


| JL70-1-62 





Ground effect machines 


Active suspension smooths ride of tracked air 
cushion vehicle. 


JL70-10-28 704607 


H 


Headlamps 


Simple projector lamp, with automatic shutter to 
cut off part of beam-preventing glare for oncoming 
driver—more than doubles driver’s seeing distance 
along outside of road. 
JL70-3-40 704528 
Heat exchangers 

see also: 


Spacecraft radiators 


Environmental control system of Apollo spacecraft 
worked satisfactorily thanks to redesigned hard- 
ware. 

JL70-5-42 704556 


Helicopters 

Compound heli »pter and STOL airplane are 
being considered 1 »r high-volume short-haul trans- 
portation. 
JL70-4-28 704537 
Highways 

Detroit experiences show that available means of 
controlling traffic reduce congestion, increases 
vehicular throughput. 
JL70-6-56 704572 
Let’s stem auto deaths with a campaign for life. 
JL70-8-32 704588 


Experimental fender developed at Stevens Institute 
of Technology proves very effective in reducing 
spray and mist emitted by a tractor-trailer going at 
high speed. 
JL70-9-28 704596 


The breakaway principle and crash cushions are 


| just two of the ways being used to reduce hazards 
| of highway obstacles 


JL70-12-38 704626 


Human engineering 
Data from anthropometric device help designer 


place controls within restrained driver’s reach. 
JL70-9-42 704600 


Human injuries 

Tests with skuils and knee caps indicate that ob- 
jects smaller than | sq in. pierce rather than crush. 
Data should help in designing trauma-indicating 
body forms. 
JL70-5-32 704552 
Fractures of a frontal skull bone and a typical fa- 
cial bone are being duplicated by means of spe- 
cial headforms, which are impacted against suit- 
able surfaces in a drop test facility. 
JL70-7-32 704577 


Pendulum impact machine has been designed to, 


| evalyate knee-to-instrument-panel impacts. 
JL70-7-40 


704580 


Hydraulic control 
Prototype of integral flexible chisel plow illus- 


| trates advantages of single-lever hydraulic control 


system for integral flexible implements used on 


farm tractors. 
704505 


704 


JL70-2-27 


| Hydrostatically powered auxiliary front-wheel 
drive helps raise farm tractor output. 
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Hydraulic motors 


Hydraulic motorized wheel can add traction to 
trailer wheels, unit free-wheels when not needed 
and during travel at high road speeds. 
JL70-1-76 704510 


Hydraulic systems 

By having the latest developments in hydraulic 
systems design, the Boeing 747 becomes the first 
commercial airliner with fully powered flight con- 
trols without manual reversion. 
JL70-4-54 704545 
Monopropellant turbopumps can back up hydrau- 
lic power supplies. 
JL70-6-46 704570 
Corrosion cuts burst rating of hydraulic brake 
lines. 


JL70-7-50 704583 


Icing 

Little planes, growing up, start wearing big 
brother’s equipment. 
JL70-6-38 704567 
Ignition 

Cyclic dispersion of spark-ignition engines can 
now be measured by a simple electronic gating and 
counting unit. 
JL70-3-34 704526 


Impact sleds 

Contoured rigid-foam support proved best head 
protection for guinea pigs exposed to high deceler- 
ation. 
JL70-1-47 704502 


Impact tests 

Contoured rigid-foam support proved best head 
protection for guinea pigs exposed to high deceler- 
ation. 
JL70-1-47 704502 
Impact tests show restraining force of legs might 
be used to reduce crash effects. 
JL70-2-32 704514 
Light-weight plastic infant safety carrier developed 
by General Motors protects its small charge during 
normal driving, sudden stops, and many vehicle 
impact conditions. 
JL70-4-40 704540 
High-performance bucket and bench seat designs 
have been developed and specific recommenda- 
tions for a safety seat have been formulated. 
JL70-6-24 704563 
Fractures of a frontal skull bone and a typical fa- 
cial bone are being duplicated by means of spe- 
| cial headforms, which are impacted against suit- 
able surfaces in a drop test facility. 
JL70-7-32 704577 
Pendulum impact machine has been designed to 
evaluate knee-to-instrument-panel impacts. 
JL70-7-40 704580 
Some preliminary design considerations in the 
application of natural rubber for automobile 
bumpers. 


JL70-12-30 704622 


Industrial engines 

When converting aircraft gas turbines to surface 
use, the design must change to satisfy new service 
criteria. 


JL70-3-48 704531 
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Instrumentation 

Cyclic dispersion of spark-ignition engines can 
now be measured by a simple electronic gating and 
counting unit. 
JL70-3-34 704526 


Instrument panels 
Pendulum impact machine has been designed to 
evaluate knee-to-instrument-panel impacts. 


JL70-7-40 704580 


Instruments 
see also: 

Aircraft instruments 

Dynamometers 

Torquemeters 
Recent laser developments may affect future ve- 
hicle design, but we cannot predict how. 
JL70-9-38 704599 


Intake systems 
Better breathing 


power. 
JL70-7-18 


improves two-stroke engine 


704574 


Involute splines 


New ANSI involute spline standard provides ma- 
jor improvements. 


JL70-1-78 704511 


Iron 
see: 


Cast iron 
Nodular iron 


Jet aircraft operation 


Present fuel hydrants can’t meet demands of 
thirsty jumbo jets. 
JL70-5-60 704561 
The Mayor’s Task Force on Noise Control has de- 
veloped a series of recommendations for effective 
action against the many sources of New York City 
noise, among which truck and aircraft noise—as 
discussed here—plays a prominent part. 
JL70-8-27 704587 


Jet fuels 


Dilution restores lubricity to hydrotreated jet fuels. 
JL70-4-42 704541 


K 


Knock 


Knock cuts exhaust hydrocarbons but boosts nitric 
oxide levels. 
JL70-2-52 704521 
Cyclic dispersion of spark-ignition engines can 
now be measured by a simple electronic gating 
and counting unit. 
JL70-3-34 704526 
Lab tests show electric field might help reduce en- 
gine knock. 


JL70-11-24 704613 


Lamps 
Door trim panels, lamp housings—new poly- 
propylene applications 


JL70-3-38 704527 








Lasers 

Soviet aerospace manufacturing technology is 
generally as advanced as that in West, and is ahead 
in certain fields. 
JL70-3-56 704534 
Rear obstacle detector and warning unit contain- 
ing semiconductor infrared laser and semiconduc- 
tor detector proves capable of spotting small ob- 
jects up to 10 ft directly behind the vehicle, and 
warning the driver. 
JL70-4-62 704548 
Recent laser developments may affect future ve- 
hicle design, but we cannot predict how. 
JL70-9-38 704599 


Launch vehicles 


Low cost rockets need commercial management, 
construction methods. 


JL70-4-37 704539 


Lead 
Switch to unleaded fuel offers benefits, poses prob- 


lems. 
JL70-8-17 


Life support systems 
Hydrophobic-hydrophilic 
separator developed for 


704586 


hydrogen 
spacecraft 


zero-gravity 
use with 


life-support systems proved successful on Apollo 
ll. 
JL70-1-74 


704509 


Environmental control system of Apollo space- 
craft worked satisfactorily thanks to redesigned 
hardware. 
JL70-5-42 704556 
Lighting 
see also: 

Headlamps 

Lamps 
Simple projector lamp, with automatic shutter 
to cut off part of beam—preventing glare for on- 
coming driver—more than doubles driver’s see- 
ing distance along outside of road. 


JL70-3-40 704528 


Lubrication 
Diagnosing engine trouble takes instrumentation 
and sharp eyes. 
JL70-8-38 704591 
Lubricants 
see: 

Crankcase oils 

Oil additives 

Synthetic lubricants 


Lunar Vehicles 


Starting in 1971, four Apollo flights will carry a 
2-man roving vehicle which will enable the astro- 
nauts to explore farther and faster than on foot. At 
the invitation of NASA, four contractors sub- 
mitted proposals, described in this article. 
JL70-5-21 704551 
Maching 
see also: 

Chemical milling 

Electrochemical machining 

Electrodischarge machining 
Material properties improve when steel is con- 
tinuously cast. 
JL70-3-43 704529 


M 


Magnesium alloys 

Porsche i2-cyl race engine has a central drive gear. 
Lightweight alloys are widely used in both engine 
and frame. 


JL70-8-46 704593 








Maintainability 


Ni-Cd batteries need regular maintenance of elec- 
trolyte and connections. Just as important, they 
must be kept from overheating: a few charge 
cycles at 160 F will kill them 
JL70-7-54 704585 


Management 


Low cost rockets need commercial management, 
construction methods. 
JL70-4-37 704539 


Manufacturing 


American mini cars, Vega, Pinto, Gremlin debut— 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 704610 


Marine engines 


When converting aircraft gas turbines to surface 
use, the design must change to satisfy new service 
criteria. 

JL70-3-48 704531 


Materials testing 
Simple puncture test points up benefits of inte- 
gral-skin foams. 


JL70-4-66 704549 


Metal forming 
see also: 

Casting 

Extrusion 

Forging 
Shear spinning displaces metal axially only, pre- 
serving original diameter. Setups must be accu- 
rate, but quality is assured—off size parts break up 
while only partly formed. 
JL70-2-43 704517 
Powder metal nickel superalloys may be formed 
superplastically. 
JL70-4-59 704547 
Closed-die forming process brings use of super- 
plastic alloys closer. 
JL70-9-44 704601 


Metric system 

Britain pushing switch to metric. Canada lags, 
awaits move by U.S. 
JL70-2-46 704518 
British experience in converting to metric. 
JL70-10-31 704608 
Following standard rules eases metric/inch dual 
dimensioning. 
JL70-11-32 
Military vehicles 


704615 


Army’s unconventional transport for cargo and 
troops keeps six powered wheels on ground over 
rough terrain by bending and twisting at articu- 
lation between units. 
JL70-3-46 704530 
All-terrain vehicle is generally a 6-wheel bathtub 
full of engineering features. 
JL70-11-15 


Mobility research 


704611 


Snow mobility design tolerates no compromise 
with environment. 
JL70-9-46 704602 


Models 

Innovations lend speed and precision to wind 
tunnel tests. 
JL70-3-62 704535 


Moldings 


Door trim panels, lamp housings 
ene applications. 
JL70-3-38 


new polypropyl- 


704527 





Mounts 


Lab tests show three practical ways to reduce en- 
gine noise: shield noise sources, isolate them, and 
build in smoother operation. Experiments show 
they work. 


JL70-4-20 704536 


N 


Nadyne generators 
Prototypes demonstrate the organic rankine cycle 
in compact electrical generators. Choice of work- 
ing fluid is hard and important—could be eased by 
synthesis of new fluids. 
JL70-6-58 


NASA space program 
see: 


Apollo project 


704573 


Nickel alloys 


Alternative carburizing steels with reduced nickel 
are listed. 
JL70-3-50 704532 
Powder metal nickel superalloys may be formed 
superplastically. 
JL70-4-59 704547 
Unique production problems encountered in de- 
velopment of NERVA space engine. 
JL70-10-22 704606 


Nodular iron 


Exhaustive tests in the lab and on vehicles proved 
out the careful design of a cast iron steering knuckle 
designed for the heaviest line of limousines and 
ambulances. 


JL70-6-43 704569 


Noise 


Lab tests show three practical ways to reduce 
engine noise: shield noise sources, isolate them, 
and build in smoother operation. Experiments 
show they work. 
JL70-4-20 704536 
The Mayor’s Task Force on Noise Control has de- 
veloped a series of recommendations for effective 
action against the many sources of New York City 
noise, among which truck and aircraft noise—as 
discussed here—plays a prominent part. 


JL70-8-27 704587 


Nondestructive testing 
see: 


Ultrasonics 


Nuclear power systems 


Probabilistic techniques provide required reliabil- 
ity for NERVA rocket engine. 
JL70-9-35 704598 
Unique production problems encountered in de- 
velopment of NERVA space engine. 


JL70-10-22 704606 


| Octane number 


see: 
Knock 


Oil additives 

Organo-metallic oil additives linked to 
ignition. 

JL70-7-36 


surface 


704578 


minke nipicleaiaihiaheisiieitaead 


Oil consumption 


Two-ring piston for diesel engines proves success- 
ful in lab and road tests. First application is on 
Caterpillar 1100 truck engine. 
JL70-4-44 704542 


Operations research 


Incremental profit model helps determine design. 
JL70-2-48 704519 


Oversnow vehicles 
S: ow mobility design tolerates no compromise with 
environment. : 


JL70-9-46 704602 


Passenger car design 
Emission and safety standards are redirecting 
trends in European passenger cars. 
JL-70-2-15 704512 
American mini cars, Vega, Pinto, Gremlin debut 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 704610 
Some preliminary design considerations in the ap- 
plication of natural rubber for automobile bumpers. 
| JL70-12-30 704622 
| 
| 
| Photography 

Color movies help engineers see what goes on in 
diesel chamber during combustion process. 
JL70-1-52 


704503 


Pistons/piston rings 

Water-soluble cores can provide oil cooling pas- 

sages in diesel piston crowns. 

JL70-1-68 704508 
Two-ring piston for diesel engines proves success- 

| ful in lab and road tests. First application is on 

Caterpillar 1100 truck engine. 


JL70-4-44 704542 


Diagnosing engine trouble takes instrumentation 
and sharp eyes. 
| JL70-8-38 704591 


Plastics 
Contoured rigid-foam support proved best head 
protection for guinea pigs exposed to high decel- 
eration. 


JL70-1-47 704502 


Hydrophobic-hydrophilic zero-gravity hydrogen 
separator developed for use with spacecraft life- 
support systems proved successful on Apollo 11. 

| JL70-1-74 704509 
| Door trim panels, lamp housings—new polypro- 
| pylene applications. 
JL70-3-38 





704527 
Simple puncture test points up benefits of inte- 
gral-skin foams. 


JL70-4-66 704549 


| 
| 
| 
| 
| 


Porous materials 

| see: 
Powder metallurgy /powder metals 

Powder metal nickel superalloys may be formed 

superplastically. 
| JL70-4-59 704547 
| Aluminum powder-metal alloys offer the advan- 
| tages of powder metals without diminishing typi- 
| cal aluminum strength, corrosion resistance, and 

machinability properties. 

JL70-6-40 
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Powerplants 
see: 


Aluminum engines 

Compound engines 

Diesel engines 

Pual fuel engines 

External combustion engines 

Gas engines 

Gasoline engines 

Industrial engines 

Marine engines 

Racing engines 

Rocket engines 

Small engines 

Spark ignition engines 

Steam engines 

Stirling cycle engines 

Turbine engines 

Turboshaft engines 

Two stroke cycle engines 

Variable compression ratio engines 
Wankel rotating combustion engines 


Power transmission 
see: 
Transmissions 


Preignition 

Organo-metallic oil additives linked to surface 
ignition. 
JL70-7-36 704578 
Pressure vessels 

Probabilistic techniques provide required reliabil- 
ity for NERVA rocket engine. 
JL70-9-35 704598 


Probability theory 
Probabilistic techniques provide required reliabil- 
ity for NERVA rocket engine. 
JL70-9-35 704598 
Pumps 
see also: 

Fuel injection 
Dilution restores lubricity to hydrotreated jet fuels. 
JL70-4-42 704541 


Direct connection between turbine and fuel pump 
eliminates weight and frontal area of reduction 
gears but trouble comes with low efficiency at start- 
up and maximum power. 


JL70-4-56 704546 


Monopropellant turbopumps can back up hydraulic 
power supplies. 
JL70-6-46 


704570 


Racing cars 
Daytona’s wind-tunnel-proved design is confirmed 
by race wins. 
JL70-5-52 704559 
Data from wind tunnel tests on airplanes lay down 
guides for designing auto hood scoops. Primary 
benefits accrue above 100 mph. Gain there is 1%, 
rises rapidly with speed. 
JL70-9-48 704603 
Racing engines 

Highly developed motorcycle racing engines 
agree remarkably well with theoretical predic- 
tions of increased power when displacement is 
divided among more and smaller cylinders. 
JL70-5-39 704555 
Porsche 12-cyl race engine has a central drive 
gear. Lightweight alloys are widely used in both 
engine and frame. 
JL70-8-46 
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~~ 
Radar 


Electronic technology is catching up with the con- 
cept of broadcasting radar scope images via tele- 
vision. But obstacles remain, notably adverse opin- 
ion of some pilots. 
JL70-2-38 704515 
Radiators 

see: 


Heat exchangers 


Rankine cycle 

Prototypes demonstrate the organic rankine cycle 
in compact electrical generators. Choice of work- 
ing fluid is hard and important—could be eased by 
synthesis of new fluids. 
JL70-6-58 704573 
Advanced automotive power systems program will 
deliver two virtually nonpolluting automobile en- 
gines by 1975. 
JL70-12-40 704619 


Reflectors 


Probabilistic techniques provide required reliabil- 
ity for NERVA rocket engine. 


JL70-9-35 704598 


Regulations 


Safer air taxi operation is goal of new airworthi- 
ness standards for small aircraft. 
JL70-1-59 704504 
Though diesel powered construction equipment 
contributes little to total air pollution, earthmov- 
ing equipment is confronted by tightening smoke 
level regulations. 
JL70-5-35 704553 
Possible increase in power-weight ratio and per- 
mitted weights are already influencing British 
commercial vehicle design. 
JL70-12-16 704618 
Reliability 

Liability for product defects extends to engineer- 
ing design. 
JL70-6-35 704566 
Probabilistic techniques provide required reliabil- 
ity for NERVA rocket engine. 


JL70-9-35 704598 


| Research 
see: 
Crash research 


Mobility research 
Operations research 


Ride evaluation 


Molding with high strength rubber produces a 
cordless tire with large cornering stiffness, low 
resonant frequency, a strong carcass, and commer- 
cially acceptable endurance. 
JL70-5-56 704560 
Active suspension smooths ride of tracked air 
cushion vehicle. 
JL70-10-28 704607 
Rings 

see: 


Pistons /piston rings 


Roads 
| see: 


Highways 


Rocket engines 


Low cost rockets need commercial management, 
construction methods. 








Rocket nozzles 


Unique production problems encountered in de- 
velopment of NERVA space engine. 
JL70-10-22 704606 


Rubber /synthetic rubber 


Some preliminary design considerations in the 
application of natural rubber for automobile 
bumpers. 
JL70-12-30 704622 
No longer limited to secondary use for isolators, 
rubber is becoming more popular as the main 
spring element. Inherent damping and variable 
spring rates offer advantages. 
JL70-12-34 704625 
Recycle process being developed to grind up old 
tires, dissolve them in new oil, then burn the so- 
lution as usual to produce carbon black. 


JL70-12-43 704627 


S 


Safety 

see: 
Aircraft safety 
Antiskid devices 
Crash research 
Driver behavior 
Impact sleds 
Safety belts 
Traffic safety 
Vehicle safety 


Safety belts 


Contoured rigid-foam support proved best head 
protection for guinea pigs exposed to high decel- 
eration. 

JL70-1-47 704502 
Impact tests show restraining force of legs might 
be used to reduce crash effects. 
JL70-2-32 704514 
Data from anthropometric device help designer 
place controls within restrained driver’s reach. 
JL70-9-42 704600 


Safety devices 

Light-weight plastic infant safety carrier de- 
veloped by General Motors protects its small 
charge during normal driving, sudden stops, and 
many vehicle impact conditions. 
JL70-4-40 704540 
Scavenging 


Better breathing improves two-stroke engine power. 
JL70-7-18 704574 


Seals 
see: 
Pistons /piston rings 


Seats 
see also: 

Aircraft seats 
High-performance bucket and bench seat designs 
have been developed and specific recommenda- 
tions for a safety seat have been formulated. 
JL70-6-24 704563 
American mini cars, Vega, Pinto, Gremlin debut— 
introducing aluminum engines, totally enclosed 
gearshifts, and robot welding of bodies. 
JL70-10-43 704610 
Signal lights 


Computer controls increase traffic through tunnel. 
JL70-2-50 704520 


Simulation 
see: 


704593 JL70-4-37 704539 Computer simulation 








Small engines 
Highly developed motorcycle racing engines agree 
remarkably well with theoretical predictions of 
increased power when displacement is divided 
among more and smaller cylinders. 
JL70-5-39 704555 
Spacecrait 
see: 

Apollo project 

Lunar vehicles 


Spacecraft radiators 

Environmental control system of Apollo space- 
craft worked satisfactorily thanks to redesigned 
hardware. 
JL70-5-42 704556 
Space environment 

see: 


Zero gravity 


Spark ignition engines 

Cyclic dispersion of spark-ignition engines can now 
be measured by a simple electronic gating and 
counting unit. 


JL70-3-34 704526 


Splines 
see: 
Involute splines 


Sports cars 


Emission and safety standards are redirecting 
trends in European passenger cars. 
JL70-2-15 704512 
Springs 

Active suspension smooths ride of tracked air 
cushion vehicle. 
JL70-10-26 704607 
No longer limited to secondary use for isolators, 
rubber is becoming more popular as the main 
spring element. Inherent damping and variable 
spring rates offer advantages. 


JL70-12-34 704625 


Standardization 
New ANSI involute spline standard provides ma- 


jor improvements. 
JL70-1-78 704511 
Basic seat structure modified as needed by adding 
appropriate parts helps to solve the problem of 
low-production volume for one manufacturer of 
general aviation a‘rcraft. 
JL70-12-32 704620 
Statistics 

see: 


Probability theory 


Steam engines 

California Air Resources Board adopts tight emis- 
sion standards for 1975 cars sold in California. 
JL70-3-28 704524 


Steam engines again? Yes—but with a new ap- 
proach. 
JL70-10-37 704609 
Steels 

See also: 


Alloy steels 
Material properties improve when steel is contin- 


uously cast. 


JL70-3-43 704529 


Steering 

New chrysler steering column has omnidirectional 
energy-absorbing capability and also an antitheft 
lock. 
JL70-2-54 704522 
Starting in 1971, four Apollo flights will carry a 
2-man roving vehicle which will enable the astro- 
nauts to explore farther and faster than on foot. 
At the invitation of NASA, four contractors sub- 
mitted proposals, described in this article. 
JL70-5-21 704551 
Exhaustive tests in the lab and on vehicles proved 
out the careful design of a cast iron steering knuckle 
designed for the heaviest line of limousines and 
ambulances. 
JL70-6-43 704569 
American mini cars, Vega, Pinto, Gremlin de- 
but—introducing aluminum engines, totally en- 
closed gearshifts, and robot welding of bodies. 
JL70-10-43 704610 


Stirling cycle engines 

California Air Resources Board adopts tight emis- 
sion standards for 1975 cars sold in California. 
JL70-3-28 704524 


Advanced automotive power systems program will 
deliver two virtually nonpolluting automobile en- 
gines by 1975. 
JL70-12-40 704619 


Stol aircraft 


Compound helicopter and stol airplane are be- 
ing considered for high-volume short-haul trans- 
portation. 


JL70-4-28 704537 


Strucutres 
see: 


Aircraft structures 


Superalloys 

Powder metal nickel superalloys may be formed 
superplastically. 
JL70-4-59 704547 
Unique production problems encountered in de- 
velopment of NERVA space engine. 
JL70-10-22 704606 
Supercharging /superchargers 

see: 


Turbucharging/turbuchargers 


Supersonic transports 


Fast tests adequately predict fatigue life of tita- 
nium on SST. 
JL70-5-37 704554 


Surface ignition 


Organo-metallic oil additives linked to surface 
ignition. 
JL70-7-36 704578 


Suspension systems 


Emission and safety standards are redirecting 
trends in European passenger cars. 
JL70-2-15 704512 
Starting in 1971, four Apollo flights will carry a 
2-man roving vehicle which will enable the astro- 
nauts to explore farther and faster than on foot. 
At the invitation of NASA, four contractors sub- 
mitted proposals, described in this article. 
JL70-5-21 704551 
Active suspension smooths ride of tracked air 
cushion vehicle. 


JL70-10-28 704607 
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American mini cars, Vega, Pinto, Gremlin de- 
but—introducing aluminum engines, totally en- 
closed gearshifts, and robot welding of bodies. 

JL70-10-43 704610 


No longer limited to secondary use for isolators, 
rubber is becoming more popular as the main 
spring element. Inherent damping and variable 
spring rates offer advantages. 
JL70-12-34 704625 


Synthetic lubricants 


High-temperature performance, wear protection, 
and deposit control will be of increased importance 
for engine oils of the near future. 


JL70-12-23 704623 


T 


Test equipment 

Brakes make fine dynamometer for very-low-speed 
axles. 
JL70-5-46 704557 
Fractures of a frontal skull bone and a typical fa- 
cial bone are being duplicated by means of spe- 
cial headforms, which are impacted against suit- 
able surfaces in a drop test facility. 


JL70-7-32 704577 


Pendulum impact machine has been designed to 
evaluate knee-to-instrument-panel impacts. 
JL70-7-40 704580 
Data from anthropometric device help designer 
place controls within restrained driver’s reach. 

JL70-9-42 704600 


Testing 

see: 
Flight testing 
Impact tests 
Materials testing 
Wind tunnel testing 


Tests 

Instrumented roadwheel test, originally developed 
by Goodrich about three years ago, has been mod- 
ified to give more valid values for tire dynamic 
strength. 
JL70-1-64 704506 
Fast tests adequately predict fatigue life of tita- 
nium on SST. 
JL70-5-37 704554 
SAE Tire Committee studies effect of tire wear on 
wet pavement traction. 


JL70-7-44 704581 


Thermodynamics 


Prototypes demonstrate the organic rankine cycle 
in compact electrical generators. Choice of work- 
ing fluid is hard and important; could be eased by 
synthesis of new fluids. 
JL70-6-58 704573 


Thrust reversal 
Mechanical aspects of thrust reversers and how 
they are affected by design limits, objectives, and 


materials. 
704571 


Tires 

Instrumented roadwheel test, originally developed 
by Goodrich about three years ago, has been mod- 
ified to give more valid values for tire dynamic 


strength. 
704506 
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Emission and safety standards are redirecting 
trends in European passenger cars. 
JL70-2-15 704512 
Tires react in known ways to radial, axial, and trac- 
tive forces. All three are related and depend on 
construction. 
JL70-4-50 704544 
Molding with high strength rubber produces a cord- 
less tire with large cornering stiffness, low reso- 
nant frequency, a strong carcass, and commercially 
acceptable endurance. 
JL70-5-56 704560 
SAE Tire Committee studies effect of tire wear on 
wet pavement traction. 
JL70-7-44 704581 
Tires could be recycled if process proves eco- 
nomical. 
JL70-8-35 704589 
Experimental fender developed at Stevens Insti- 
tute of technology proves very effective in reduc- 
ing spray and mist emitted by a tractor-trailer 
going at high speed. 
JL70-9-28 704596 
Recycle process being developed to grind up old 
tires, dissolve them in new oil, then burn the solu- 
tion as usual to produce carbon black. 


JL70-12-43 704627 


Titanium alloys 


Fast tests adequately predict fatigue life of tita- 
nium on SST. 
JL70-5-37 704554 
Porsche 12-cyl race engine has a central drive gear. 
Lightweight alloys are widely used in both engine 
and frame. 


JL70-8-46 704593 


Torquemeters 

Judging bolt tension by measuring nut torque can 
be tricky because friction absorbs most of the tight- 
ening energy. 
JL70-4-68 704550 


Traffic control 


Computer controls increase traffic through tunnel. 
JL70-2-50 704520 


Traffic engineering 
see also: 

Highways 
Detroit experiences show that available means of 
controlling traffic reduce congestion, increases ve- 
hicular throughput. 
JL70-6-56 704572 
Traffic safety 
The breakaway principle and crash cushions are 
just two of the ways being used to reduce hazards 
of highway obstacles. 
JL70-12-38 704626 
Trailers 
see: 


Truck trailers 


Transmissions 
Emission and safety standards are redirecting 
trends in European passenger cars. 


JL70-2-15 704512 


American mini cars, Vega, Pinto, Gremlin de- 
but—introducing aluminum engines, totally en- 
closed gearshifts, and robot welding of bodies. 

JL70-10-43 704610 
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Transport aircraft 
see: 


Supersonic transports 


Transportation 


Jumbo jets bring crisis in ground access to airports. 
JL70-1-40 704501 


Survey in Minneapolis-St. Paul shows public wants 
better bus service but is not willing to pay for it. 
JL70-9-25 704595 


Transporters 


Snow mobility design tolerates no compromise 
with environment. 
JL70-9-46 704602 


Truck design 

Possible increase in power-weight ratio and per- 
mitted weights are already influencing British 
commercial vehicle design. 
JL70-12-16 704618 


Truck operation/truck performance 


The Mayor’s Task Force on Noise Control has de- 
veloped a series of recommendations for effective 
action against the many sources of New York 
City noise, among which truck and aircraft noise— 
as discussed here—plays a prominent part. 
JL70-8-27 704587 
Experimental fender developed at Stevens Insti- 
tute of Technology proves very effective in reduc- 
ing spray and mist emitted by a tractor-trailer go- 
ing at high speed. 
JL70-9-28 704596 
Truck acceleration correlates with weight/horse- 
power ratio. 
JL70-10-19 704605 
Use of average horsepower over the engine op- 
erating range is suggested as a more accurate in- 
dicator of comparative road performance of trucks 
than other methods proposed. 
JL70-11-41 704617 


Truck trailers 

Hydraulic motorized wheel can add traction to 
trailer wheels, unit free-wheels when not needed 
and during travel at high road speeds. 
JL70-1-76 704510 
Experimental fender developed at Stevens Insti- 
tute of Technology proves very effective in reduc- 
ing spray and mist emitted by a tractor-trailer go- 
ing at high speed. 
JL70-9-28 704596 
Possible increase in power-weight ratio and per- 
mitted weights are already influencing British com- 
mercial vehicle design. 


JL70-12-16 704618 


Turbine engine controls 


Usable net thrust of any jet or rocket engine can 
be calculated from some constants, known func- 
tions, and a few measured pressures. Instrument 
displays force in pounds and percent. 
JL70-11-21 704612 


Turbine components 


Some machining still best for molded composite 
materials for lightweight jet engine. 
JL70-1-66 704507 
Turbine engines 

see also: 


Turboshaft engines 
California Air Resources Board adopts tight emis- 


sion standards for 1975 cars sold in California. 
JL70-3-28 704524 
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Direct connection between turbine and fuel pump 
eliminates weight and frontal area of reduction 
gears but trouble comes with low efficiency at 
startup and maximum power. 


JL70-4-56 704546 


Little planes, growing up, start wearing big brother’s 
equipment. 
JL70-6-38 704567 
Possible increase in power-weight ratio and per- 
mitted weights are already influencing British 
commercial vehicle design. 
JL70-12-16 704618 


Turbocharging /turbo-chargers 


Lab tests show three practical ways to reduce en- 
gine noise shield noise sources, isolate them, and 
build in smoother operation. Experiments show 
they work. 
JL70-4-20 704536 
Possible increase in power-weight ratio and per- 
mitted weights are already influencing British com- 
mercial vehicle design. 
JL70-12-16 704618 


Turbomachinery 

Monopropellant turbopumps can back up hydrau- 
lic power supplies. 
JL70-6-46 704570 


Turboshaft engines 

When converting aircraft gas turbines to surface 
use, the design must change to satisfy new service 
criteria. 
JL70-3-48 704531 


Two stroke cycle engines 


Better breathing improves two-stroke engine power. 
JL70-7-18 704574 


Ultrasonics 

Soviet aerospace manufacturing technology is 
generally as advanced as that in West, and is ahead 
in certain fields 


JL70-3-56 704534 


V 


Valves /valve mechanisms 


Innovations lend speed and precision to wind tun- 
nel tests. 
JL70-3-62 704535 
Switch to unleaded fuel offers benefits, poses prob- 
lems. 
JL70-8-17 704586 
Diagnosing engine trouble takes instrumentation 
and sharp eyes. 


JL70-8-38 704591 


Variable compression ratio engines 
Lab tests show electric field might help reduce en- 
gine knock. 
JL70-11-24 


704613 


Vehicle dynamics 

Daytona’s wind-tunnel-proved design is confirmed 
by race wins. 
JL70-5-52 704559 
Vehicle safety 

Emission and safety standards are redirecting 
trends in European passenger cars. 


JL70-2-15 704512 
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Rear obstacle detector and warning unit contain- 
ing semiconductor infrared laser and semiconduc- 
tor detector proves capable of spotting small ob- 
jects up to 10 ft directly behind the vehicle, and 
warning the driver. 
JL70-4-62 704548 
Let’s stem auto deaths with a campaign for life. 

JL70-8-32 704588 


Some preliminary design considerations in the ap- 
plication of natural rubber for automobile bumpers 
JL70-12-30 704622 


Vibration 

Lab tests show three practical ways to reduce en- 
gine noise, shield noise sources, isolate them, and 
build in smoother operation. Experiments show 
they work 
JL70-4-20 704536 
VTOL Aircraft 

see: 


Helicopters 
Ww 


Wankel rotating combustion engines 
Emission and safety standards redirecting 
trends in European passenger cars 
JL70-2-15 


are 
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New Chrysler steering column has omnidirectional 
energy-absorbing capability and also a antitheft 
lock. 

JL7Q-2-54 704522 
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Brakes make fine dynamometer for very-low-speed 
axles. 
JL-70-5-46 704557 


Alliger, G. 

Molding with high strength rubber produces a 
cordless tire with large cornering stiffness, low 
resonant frequency, a strong carcass, and com- 
mercially acceptable endurance. 
JL70-5-56 704560 


Allwood, H. I. S. 

Cyclic dispersion of spark-ignition engines can now 
be measured by a simple electronic gating and 
counting unit. 


JL70-3-34 704526 


Alworth, H. M. 


Material properties improve when steel is contin- 
uously cast. 


JL70-3-43 704529 
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California Air Resources Board adopts tight emis- 
sion standards for 1975 cars sold in California. 
JL70-3-28 704524 


Warning systems 

Rear obstacle detector and warning unit contain- 
ing semiconductor infrared laser and semiconduc- 
tor detector proves capable of spotting small ob- 
jects up to 10 ft directly behind the vehicle, and 
warning the driver. 


JL70-4-62 704548 


Wear 
High-temperature performance, wear protection, 
and deposit control will be of increased impor- 


tance for engine oils of the near future. 
JL70-12-23 


Welding 
Soviet aerospace manufacturing technology is gen- 
erally as advanced as that in West, and is ahead 
in certain fields. 
JL70-3-56 


704623 


704534 


Low cost rockets need commercial management, 
construction methods. 
JL70-4-37 704539 
Peening, grinding, and other treatments of welds 
raise their fatigue strength, particularly in high 
cycle region. 


JL70-7-39 704579 
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Jumbo jets bring crisis in ground access to airports. 
JL70-1-40 704501 


Gouse, S. W., Jr. 
Increasing use of case method gives students real 
experience in solving engineering problems. 
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Mechanical aspects of thrust reversers and how 
they are affected by design limits, objectives, and 
materials. 
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Direct connection between turbine and fuel pump 
eliminates weight and frontal area of reduction 
gears but trouble comes with low efficiency at 
startup and maximum power. 
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Lab tests show three practical ways to reduce en- 
gine noise: shield noise sources, isolate them, and 
build in smoother operation. Experiments show 
they work. 
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Large negative normal load factors occur during 
aerobatic maneuvers. 
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Rear obstacle detector and warning unit contain- 
ing semiconductor infrared laser and semiconduc- 
tor detector proves capable of spotting small ob- 
jects up to 10 ft directly behind the vehicle, and 
warning the driver. 
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Cyclic dispersion of spark-ignition engines can 
now be measured by a simple electronic gating and 
counting unit. 


JL70-3-34 704526 


Helms, I. L. 

Probabilistic techniques provide required relia- 
bility for NERVA rocket engine. 
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Though diesel powered construction equipment 
contributes little to total air pollution, earthmov- 
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level regulations. 
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Japan—Economic force to reckon with. 
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Exhaustive tests in the lab and on vehicles proved 
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ambulances. 
JL70-6-43 704569 


Hollmann, H. R. 

Material properties improve when steel is con- 
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New method uses gas-liquid chromatography to 
analyze organic components, including adulterants 
and impurities, in new or used antifreeze. Pro- 
cedure is rapid and accurate. 
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Experimental fender developed at Stevens Institute 
of Technology proves very effective in reducing 
spray and mist emitted by a tractor-trailer going 
at high speed. 
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Two-ring piston for diesel engines proves success- 
ful in lab and road tests. First application is on 
Caterpillar 1100 truck engine. 
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Individuals, as well as organizations, can speak in 
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Electronic technology is catching up with the con- 
cept of broadcasting radar scope images via tele- 
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Soviet aerospace manufacturing technology is 
generally as advanced as that in West, and is ahead 
in certain fields. 
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of Technology proves very effective in reducing 
spray and mist emitted by a tractor-trailer going 
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remarkably well with theoretical predictions of 
increased power when displacement is divided 
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Instrumented roadwheel test, originally developed 
by Goodrich about three years ago, has been 
modified to give more valid values for tire dy- 
namic strength. 
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Lab tests show three practical ways to reduce en- 
gine noise: shield noise sources, isolate them, and 
build in smoother operation. Experiments show 
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Water-soluble cores can provide oil cooling pas- 
sages in diesel piston crowns. 
JL70-1-68 704508 
Special cork honing stick gives clean burr-free 
finish to diesel cylinder bores and also allows 
closer control of finish in production. 
JL70-4-46 704543 


Lawson, D. W. R. 


Mechanical aspects of thrust reversers and how 
they are affected by design limits, objectives, and 
materials. 
JL70-6-48 704571 


Lennard, D. J. 


Mechanical aspects of thrust reversers and how 
they are affected by design limits, objectives, and 
materials. 
JL70-6-48 704571 


Lestz, S. S. 


Knock cuts exhaust hydrocarbons but boosts ni- 
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Contoured rigid-foam support proved best head 
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Probabilistic techniques provide required reliability 
for NERVA rocket engine. 
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Prototypes demonstrate the organic Rankine cycle 
in compact electrical generators. Choice of work- 
ing fluid is hard and important could be eased by 
synthesis of new fluids 
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hicular throughput. 
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by race wins. 
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Increasing use of case method gives students real 
experience in solving engineering problems. 
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semiconductor infrared laser and semiconductor 
detector proves capable of spotting small objects 
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Data from wind tunnel tests on airplanes lay down 
guides for designing auto hood scoops. Primary 
benefits accrue above 100 mph. Gain there is 1%, 
rises rapidly with speed. 
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experience in solving engineering problems. 
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Use of natural gas in dual-fuel engines reduces 
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Ni-Cd batteries need regular maintenance of elec- 
ind connections. Just as important, they 
must be kept from overheating a few charge cy- 
cles at 160 F will kill them 
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Tests with skulls and knee caps indicate that ob- 
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Porsche 12-cyl race engine has a central drive 
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High-temperature performance, wear protection, 
and deposit control will be of increased importance 
for engine oils of the near future 
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advantages of single-lever hydraulic control system 
integral flexible implements used on farm 
tractors 

JL70-1-62 


for 
704505 


Murray, J. F. 


Direct connection between turbine and fuel pump 
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Environmental control system of Apollo space- 
craft worked satisfactorily thanks to redesigned 
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JL70-10-43 704610 


Ormsby, R. B. 


Incremental profit model helps determine design. 
JL70-2-48 704519 


Orth H. R. 


Survey in Minneapolis-St. Paul shows public wants 
better bus service but is not willing to pay for it. 
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Caterpillar 1100 truck engine. 
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